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* Problem
— Statistical analyses (clustering, regression, extremes
modeling, sampling, analysis of variance, etc.) are not
available for large data
« Solution
— Enable R to be used for data-parallel analysis
— Make data-parallel R available to Vislt visualization

* |Impact

— Enable science to see through the fog of variability in
large data sets
— Facilitate visualization at petascale and beyond

— Bring half of applied mathematics (statistics) as players to
the large data analysis table
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Data-Parallel Statistical Analysis with R

» Obijectives

— Enable data-parallel analysis of
climate extremes
— Enable automatic clustering of

particles in Iaser—wakefleld

- laser-wakefield simulations simulations: . )
— Vislt: statistical analysis for — Connect R analyses with Vislt
visualization visualization

€he New Jork Times

www.vacet.org



Milestones

— clustering

« Connection to Vislt visualization
— Parallel NetCDF data writer

* Close the loop with climate and accelerator
applications

* Encourage data-parallel programming in the R
community

www.vacet.org



Parallel R Runtime Environment

100-Year Rain, 2000-2080

GEV challenges
* Convergence of 1000s MLE
¢ Handling failure graciously
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Accomplishments This Period

« Model based clustering (k-means) with uncertainty
— Sampling reduced convergence time to a fraction
— Good scalability on large vis cluster

» Better understanding of infrastructure that is
needed for data-parallel work in R and its
connection to Vislt visualization:

narallel NetCDF 1o Q 3 orface to V




ISLI7

« Sampling reduces run time by a factor of 10
« Scalability (3 GB data set) on lens

32 read NetCDF: 18m59.379s read local: 12m36.411ls 11m16.603s 11m23.032s
64 read NetCDF: 8ml6.753s read local: 5m44.181s 5m46.726s

128 read NetCDF: 5m 8.562s read local: 3m53.089s
256 read NetCDF: 4m58.799s read local: 1m50.219s 2m7.691s

 Parallel NetCDF writer as interface to Vislt
visualization




Future Milestones

 Connection to Vislt visualization
— Parallel NetCDF data writer




